Determinants and upper-limit heritabilities of skeletal muscle mass and strength.
The purpose of this study was to estimate the genetic and environmental contribution to variation in skeletal muscle mass and strength. In addition, important determinants were analyzed by stepwise multiple regression. In a large (N = 748) sibling pair sample of young brothers, ages 24.3 +/- 4.5 years, upper-limit heritabilities (t2) were estimated as a proportion of genetic and shared environmental variability over total phenotypic variability by the variance components method in QTDT. Maximal isometric strength measures of knee, trunk, and elbow had higher t2 (82 to 96%) than concentric strength (63 to 87%) on Cybex isokinetic dynamometers. Indicators of muscle mass revealed very high transmissions (>90%) whereas t2 was lower for adiposity (<70%). Stepwise regression showed that fat-free mass was the primary determinant in knee and trunk strength (partial explained variance, R2 = 33-45%), but a local muscularity estimate (forearm circumference) was the main covariable for elbow strength (partial R2 = 18-39%). In this sample neither age nor physical activity, measured by the sport index of Baecke, appeared to be an important determinant of muscle mass or strength. These results show that maximal muscle strength and mass are highly transmissible and that muscle mass is the primary determinant of muscle strength.